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bactericidal agent being a filterable and dialysable
substance inactivated at a temperature of 97&deg; C.

It is in connexion with its power to check the
growth of the cholera vibrio, however, that this
coccus has chiefly claimed attention. Metchnikoff 4

has long entertained the idea that individuals who
escape cholera, when that disease is rife in a com-
munity, may owe their protection to the presence
in the intestinal canal of these air-borne cocci
o of other organisms, like bacillus pyocyaneus,
antagonistic to the development of the vibrios.
This suggestion was recently taken up by
Choukevitch,’ who infected with cholera vibrios
several rabbits which had previously ingested
large numbers of the " anti-cholera cocci with
their food. Although the rabbits developed cholera
and died like the control animals no inference
could be drawn from the experiment, since post-
mortem examinations did not indicate that the
"anti-cholera" cocci had been able to survive in
large numbers and maintain a vigorous growth in
the intestinal canal.
Whether or not the future will establish this

conception with regard to cholera it would seem

probable that the principle of bacterial antagonism
will be found to have other, and perhaps thera-
peutically useful, applications in the wide field of
microbic infections. Two examples readily suggest
themselves in connexion with meningococcus
infections. First, it may well be that the presence
of meningococcus inhibiting pneumococci or

streptococci on the nasal and pharyngeal mucous
membranes will determine the fate of a small
number of meningococci deposited there from the
inspired air. And secondly, the observations
recorded in the first paragraph of this paper suggest
that the operation of antagonism may sometimes
effect the 

" 

cure " of meningococcus carriers.
From this the question arose whether one could

bring about a similar " curative " procedure. at will.
The application of a filtrate of pneumococcus
culture, however strongly bactericidal to meningo-
coccus, could not be expected to give any better
success than the use of antiseptics, which apparently
fail of their object because they do not gain access
to all the meningococci. It therefore seemed

necessary to implant a living culture of the

inhibitory microbes upon the naso-pharynx, in the
hope that these would be able to establish them-
selves and spread over all the area invaded by the
meningococci. The pneumococcus culture with
which most of the inhibition experiments had
been performed had come from a healthy ex-menin-
gococcus carrier, with no history of pneumonia,
and had, since its isolation, been passed through
20 or 30 generations on artificial media.
These considerations, and the fact that the

pneumococcus is usually present in the normal
respiratory passages, led me to regard its use as
quite devoid of danger. Broth cultures of it were

sprayed first on the naso-pharynx of my fellow
worker, Dr. Harold Tanner, whose help in this part
of the inquiry I wish here to acknowledge, and sub-
sequently on five carriers, with and without pre-
liminary sterilisation of the naso-pharyngeal surface
by silver iodide. To our surprise we found that the
pneumococci were apparently unable to establish
themselves in the naso-pharynx of these carriers,
for although implanted in very large numbers they
could not be recovered in any quantity from swabs
taken after a few hours or on the following day.
In the case of another carrier we implanted

4 Metchnikoff: Annales de l’Institut Pasteur, 1894.
5 Chonkevitch : Ibid., 1911.

streptococci grown from his own saliva, but these
also seemed unable to gain any hold in the
naso-pharynx. Apart from their "taking root" and
multiplying in the naso-pharynx, it was not to be
expected that the pneumococci or streptococci
introduced would have any inhibitory effect upon
the meningococcus established there, and in five of
the six carriers no evidence of such an effect was
noticed. In the sixth case the pneumococci probably
gained a slight hold at first, for the meningococci
almost disappeared from swabs for nearly two days,.
but after that time regained their earlier pre..
dominance. This last partial success seems, at any
rate, to suggest that, with more knowledge of the-
precise conditions which enable the inhibitory
organisms to establish themselves, the method
might prove of some value.
My thanks are due to Captain S. R. Douglas for-

helpful criticism and counsel in connexion with
this work.

St. Mary’s Hospital, W.

BLACKWATER FEVER.

BY R. W. BURKITT, F.R.C.S. IREL.

THE following, which is a report to the principal
medical officer of British East Africa on my findings.
and treatment in blackwater, may be of interest.
The patient, an intelligent European aged 53, had black-

water some four or five months ago, for which I attended
him. For the last four months he had been living in a
malarial district and had been having a lot of fever. On

Sept. 12th he took 20 grains of quinine hydrochloride ; this.

brought on blackwater in a few hours. With it came vomit-
ing, diarrhoea, and jaundice. He knew in a common-sense

way how to treat himself before my seeing him. He was

brought into Nairobi on the morning of Sept. 14th, some
40 miles in a motor-car. He brought in with him his urine
of the 13th. The urine of the 13th and the 14th contained,
both oxy- and met-hsemoglobin.

I had been noticing for the last year that all blackwater
urines are excessively acid. This man’s urine of the l3tlh
and the 14th contained an enormous quantity of acetone,.
and showed the aceto-acetic acid reaction very markedly.
These samples were highly acid by litmus paper. His.

kidneys are quite sound.
At midday on the 14th, as soon as I found the acetone, 1’

began giving potassium bicarbonate 3 i. every hour in heaps
of water; he was able to keep down six doses. I then
lessened the dose and gave sodium bicarbonate, with the
result that he passed urine very freely, and next morning his
urine was strongly alkaline, with not a trace of haemoglobin,
but still with a small quantity of acetone. He was feeling
much better, his jaundice was clearing, he was passing large-
quantities of urine, his spleen was less tender, and his-
diarrhoea was almost gone (this went jJO/I’i passu with the
acetone). On the 16th there was no haemoglobin and no-
acetone ; he was much better and was hungry. The urine-
was decidedly alkaline. (Note that the haemoglobin dis-

appeared 24 hours before the last trace of acetonuria.)
It will be seen that I gave CaC], as a set-off to potassium

and sodium-they all three are blood alkalinisers. As soon
as acetone was gone I put him on increasing doses of quinine.
When last I treated this man for an attack of blackwater
fever CaCI2 (which is an alkaliniser, but not nearly so strong
as potassium) apparently prevented hsemoglobinuria from
recurring.

His history was as follows : I found him suffering from
fever and very ill (he had been having fever for months). I

gave him an injection of quinine gr. xx. at 10 A.M. and told
him to drink plenty of water. At 5 P.M. he was passing
urine as black as ink and was very ill indeed. I gave him

CaCl2  i., which he kept down. Next morning the black-
water was gone. I then gave an injection of quinine gr. xxv.,
and he took CaCl2 gr. xx. every two hours for four times.
He drank large quantities of water, tea, and coffee. With.
this larger dose of quinine he showed no sign of blackwater.
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The argument seems to be that the CaCl2
stopped the blackwater reappearing, neutralised
or partially neutralised the acid poisoning. At the
time I did not recognise it to be due to acid

poisoning; I merely found by experience that

calcium chloride did good, and have been giving
it freely in these cases. This history, in connexion
with the present attack and its findings and treat-
ment, suggests strongly that a lessened alkalinity
of the blood is a by-product of the condition pre-
ceding heamoglobinuria, and that this by-product,
when it reaches a certain figure, causes a breaking-
up of the blood elements. Acid poisoning, a greatly
lessened alkalinity of the blood, shows itself by the
presence of acetone and aceto-acetic acid in the
urine. Its common symptoms are vomiting, diarrhoea,
.and diminished or no urine.

In THE LANCET of July 31st, 1915, Sir Leonard
Rogers writes an article of extreme interest on a
lessened alkalinity of the blood being the cause
of uraemia in cholera, and shows that until this
lessened alkalinity (acid poisoning) is neutralised
,by the giving of very alkaline venous infusions the
kidneys will not act. I myself remember often
.giving 10 pints of saline intravenously to anuric
cholera patients and being perplexed as to why it
had no effect on the kidneys. Rogers’s instruction
in these anuric cases of cholera is : Begin with his
hypertonic solution, then give 1 pint containing
- sodium bicarbonate gr. 160 and sodium chloride
gr. 60, and then finish up with his hypertonic solu-
tion to the amount thought fit. This may have to
be repeated many times according to the amount of
:acid poisoning present.

I suggest from the arguments adduced that the
same holds true for blackwater. I submit that the
neutralising of this by-product, this acid poisoning,
is the first thing to be done in blackwater, and
- then the originating cause be dealt with. In the
presence of this acid poisoning quinine, like any
other devitalising factor, is merely the final

determining cause of the breaking up of a blood
which is ready to hasmolyse and merely requires
" the last straw."

In this connexion I remember seeing a case of
blackwater last year, which I did not report as I
was only connected with the last stage of it.
A European, a robust, temperate man aged 30, was living

- for some time in a very unhealthy part (Embu) of this
Protectorate. He suffered there continually from malaria
;and ended in blackwater. He was treated at Fort Hall and
recovered. He came into Nairobi and told me his history.
He was looking dreadfully ill. I gave him neosalvarsan

-intravenously. This brought on hasmoglobinuria temporarily,
with rigors. It passed off in a day. In three weeks time he
was so fit that he joined the East Africa Mounted Rifles. He

put on flesh daily; from being a skeleton he weighed 14 st.
He has told me that since this infusion he has never been so
well in the tropics. I gave him quinine for three weeks I- alto. I

Now I believe that if I had given this man
alkalies (to neutralise his acid poisoning) before the
neosalvarsan he would not have had this temporary
blackwater. Here the temporary devitalising effect
of the neosalvarsan in the presence of acid poison-
ing was "the last straw"; it did away (in combina-
tion with quinine) with the originating cause, but
not with the by-product. Following the same
reasoning I can quite understand in very severe
acid poisoning an infusion of neosalvarsan causing
death if the by-product was not first neutralised or
partially neutralised by an infusion of alkalies or
alkalies by mouth.

I remember examining and being astonished at
-the acidity of this man’s urine, as I have been with

every other case of blackwater which has come
under my notice. Previous to an attack of black-
water fever and after its subsidence I have always
found the urine highly acid. On four occasions I
have examined the urine within 24 hours before
the attack. I would now expect to find acetonuria
both before and after an attack, and I would also
argue that as long as there is acetonuria present
blackwater is liable to occur on receiving any
devitalisation.
Sodium bicarbonate has been regularly prescribed

by some in blackwater, always empirically. It was
found even in the small doses given to be of

advantage. If my arguments are sound the rationale
of it is evident.
In the present case, although this attack was

much more severe than the former one, he got well
and strong very much more quickly. I put this
down to his acid poisoning being quickly and
thoroughly neutralised. In the second attack I was
acting intelligently, I was treating a definite
cause; in the first I was acting empirically.
Calcium chloride, used in the first attack, is not, I
understand, nearly so powerful a blood alkaliniser
as potassium bicarbonate, which I used in the
second. In former reports I have recorded that
large intravenous infusions of Rogers’s hypertonic
solution caused a liberal secretion of urine where
there was none or very little. I now see this
improvement was caused by partial neutralising of
acid poisoning by the salts in this solution.
As to the treatment of the originating cause, I

believe neosalvarsan intravenously is the most

powerful factor we have in destroying it. I always
give quinine either after it, or before, or both-one
helps the other. The most prominent feature in
those cases of blackwater to which I have given
neosalvarsan is their extraordinarily quick recovery
to robustness and their subsequent good health.
(I have not given all my cases neosalvarsan, as it
is at present too precious. I give it only in very
severe attacks.)
In this connexion three weeks ago a case of this

disease, which had just recovered from an attack
at Fort Hall, came in to me.
The patient was looking dreadfully ill, just as if on the

verge of another attack. I put him at once to bed in a
nursing home. That night his temperature ran up to 105&deg; F.,
be became as yellow as a guinea, and his spleen went down
to his umbilicus and became very tender. His urine showed
a lot of bile ; it was highly acid. In fact, he escaped
another attack by the skin of his teeth. I gave this man
neosalvarsan and increasing doses of quinine ; he is now in
good health and back at his farm (three weeks). He had
been advised to go for a sea voyage to recover. He certainly
would have died before he ever got on board. The
originating cause has now been eradicated.

By the same token I do not think Professor
Ehrlich’s speech in London, August, 1913, is

generally known, in which he stated that one

injection of neosalvarsan destroys quinine-fast
malignant tertian parasites. I would here say a
word against giving neosalvarsan by intramuscular
injections. Some half-dozen men have come to me
in the last year with permanent arsenical neuritis
of the sciatic nerve, with atrophy of the whole leg
and with incurable ulcers of the foot, corresponding
to the buttock injected.
A week ago I reported a blackwater case in a

European woman who vomited almost continually
for five days, and for four days after the actual
hsemoglobinuria had disappeared. During this time
I gave her three large drinks of Rogers’s hyper-
tonic solution by the vein without which she would
most certainly have died of thirst. After each
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infusion she was very much better and the vomiting
abated markedly for some hours; this in my
present knowledge was a partial neutralising of
an acid poisoning, which was causing the vomiting.
I mention this case now to show how utterly help-
less one is without proper venous apparatus in a
bad case of blackwater, and how essential it is for
every medical man in a blackwater country to have
them. With them, in my opinion, one has complete
control over the course of the disease.
Nairobi. 

__________________

Clinical Notes :
MEDICAL, SURGICAL, OBSTETRICAL, AND

THERAPEUTICAL.

A NOTE ON

FOUR POST-MORTEM EXAMINATIONS IN
WHICH RUPTURE OF THE INTESTINE WAS
FOUND ALTHOUGH THE COURSE OF THE
PROJECTILE WAS EXTRAPERITONEAL.

BY W. C. B. MEYER, M.B., CH.B., F.R.C.S.,
CAPTAIN, R.A.M.C.;

J. W. DEW, M.B., B.C., M.R.C.S., L.R.C.P.,
LIEUTENANT, R.A.M.C.;

AND

A. STOKES, M.D., F.R.C.S.,
CAPTAIN, R.A.M.C.

DURING the last three weeks a series of cases Ihas come to our notice in the course of doing
routine post-mortem examinations which might be
of interest to medical officers in charge of wounded.
In two of the cases the projectile had exposed the
peritoneum without injuring the membrane and
the surgeon was therefore deterred from doing a
laparotomy which he would have otherwise under-
taken. The other two cases were not considered
fit to undergo an operation. In each case the

post-mortem examination revealed a contusion of
the peritoneum, localised haemorrhage, without any
rupture being found, and yet there was a lesion of
the intestine and an extravasation of the intestinal
contents.
CASE 1 (under the care of J. W. D.).-There was an

extensive wound of the lower part of the right abdominal
wall about 4 inches square, the projectile had exposed about
2 inches of the peritoneum and the cascum was apparent
through the membrane. The wound extended down to the
crest of the pubic ramus, and the periosteum was stripped
off the bone ; the fragment was not found as it had become
embedded in the muscles of the thigh. At the operation the
peritoneum was carefully examined, and no opening being
found nothing more than a cleaning and draining operation
was performed. Signs of peritonitis developed in two days,
and the patient died on the third day.

Post-mortem examination (by A. S.).-The peritoneum was
found to be intact, care being exercised to determine this
point, and no lesion could be found. There was localised
pelvic and right iliac peritonitis, in no way generalised but
localised in pockets between the coils of intestine and sealed
off by the omentum. The small intestine was much dis-
tended. A portion of the ileum, about 2 inches long, was
found which was a dark plum colour and had lost its tone ;
in the centre of this piece of intestine was an oval tear ; this
was about 6 inches from the ileo-csecal junction. All the
other organs were normal.

CASE 2 (under the care of W. C. B. M.).-Bullet wound of
the left buttock 1 inch below and 3 inches internal to the
tip of the great trochanter, exit explosive in the left groin
making an elliptical wound exposing the inguinal region
below and above Poupart’s ligament. Operation consisted

in removal of the left testicle and the cleansing and draining
of the wound. No lesion of the peritoneum being found, a
laparotomy was not performed, although that was the original
intention of the surgeon. Symptoms of peritonitis set in on
the second day and the patient died on the fourth day.

Post-mortem examination (by A. S.).-Marked peritonitis
was found in the pelvis and left flank, to which region it was
localised. A tear of the bowel was found about 9 feet from
the caecum ; the intestine for a short distance round the tear
had the appearance of a loop of gut taken out of a strangu-
lated hernia, being. partially gangrenous. There was no other
abdominal lesion found and all the other organs were
normal. There were a number of small hemorrhages round
the internal abdominal ring and a generally bruised appear-
ance of the peritoneum was noted. The peritoneum was
intact, and prolonged search for a point of entry of the
bullet failed to reveal any such point. The course of the
bullet was traced from behind forwards and it was found to
have passed between the pelvis and the neck of the femur;
it had just grazed the lower border of the acetabulum, from
which small splinters had been torn off and were found lying
in the track of the bullet. The man was hit while in the

squatting position, repairing the wire entanglements.
CASE 3 (under the care of W. C. B. M.).-A man, shot

through the left buttock at the junction of the posterior and
middle thirds of the line joining the anterior and posterior
spines of the ilium. Exit wound was 2 inches by 1 inches,
elliptical in shape, in a corresponding place in the right,
buttock immediately above the great trochanter. The man
was admitted in a state of extreme collapse and died in a few
hours.

Post-vwrtem examination (by A. S.).-Peritoneal cavity
contained a large quantity of fluid intestinal contents which
had escaped from a small tear of the small intestine. This

tear was situated at the mesenteric margin of the bowel,
about 6 inches from the cascum. There was only one wound
of the bowel, and if it had been done by the direct contact of
the bullet there must necessarily, from the position of
the tear, have been two wounds. There was no blood in the
cavity. A small muscular tear of the pelvic colon was found,
but the peritoneum over the tear was intact and a small
bubble of gas that had escaped through the tear was seen
under the peritoneum and could not be forced out. The
bullet track was found to pass across in front of the sacrum,
exposing bare bone ; there was some retroperitoneal ha3mor-
rhage. No perforation of the peritoneum could be found,
though a point of entry was carefully looked for.

CASE 4 (under the care of J. W. D. ; post-mortem exami-
nation by A. S.).-A man, admitted pulseless and vomiting,
died within a- few hours. Wound on the right buttock about
2 inches internal to the tuber ischii, with the track leading
across the middle line to an exit wound in the lumbar region
on the left side of the third and fourth lumbar spines
2 inches from the middle line. The exit wound was

lacerated, circular, and 4 inches in diameter. The bullet-
had comminuted the sacrum and opened the lower end of
the spinal canal, had then passed upwards along the groove
between the sacrum and the right ilium; a part of the sacrum
had been driven forwards towards the pelvis. The abdomen
contained some faeces, but there was no intraperitoneal
heamorrhage. Some coils of small intestine drawn up from
the pelvis showed evidence of severe bruising, the intestine
being of a dark purplish colour. The pelvic colon had a small
tear admitting the top of a pencil; this was situated about
5 inches above the junction with the rectum. The mesentery
of the pelvic colon was uninjured, but the wall of the bowel
showed the same bruised appearance as was noted in the small
intestine on each side of the tear for a distance of about
2 inches. The pelvic peritoneum was not injured and no
communication could be found with the wound in the sacral
region. There were no foreign bodies, such as particles of
bone, in the pelvis. All the other abdominal viscera were
normal ; the only sign of injury was near the lower pole of the-
left kidney where there was some subperitoneal hmmorrhao,,e7
which had clearly tracked through from the exit wound.

In conclusion, we do not in any way attempt to.
explain these findings, but only suggest that the
results are perhaps due to concussion effects. The
conclusion we draw from the series of cases is
that the fact of not finding a perforation of the


